Monoclonal antibody characterization of hepatic and extrahepatic cytochrome P-450 activities in rats treated with phenobarbital or methylcholanthrene and fed various cholesterol diets.
Monoclonal antibodies (MAb) against 3-methylcholanthrene (MC)- and phenobarbital (PB)-inducible forms of cytochrome P-450 isozyme were used to characterize changes in aryl hydrocarbon hydroxylase (AHH) and ethoxycoumarin O-deethylase (ECDE) activities modulated by dietary cholesterol. Rats were induced by MC or PB, and immunochemical inhibition of AHH and ECDE activities was studied as an indication of changes in cytochrome P-450 isozyme patterns. Feeding of a cholesterol-free diet markedly decreased enzyme activities both in liver and in small intestinal mucosa, and the highest activities were observed after feeding rats a high (2%)-cholesterol diet for one month. As a control, a normal pelleted diet (0.1% cholesterol) was used; in rats fed this diet, intermediate levels of monooxygenase activities were present. Although no diet-dependent change in total AHH and ECDE activities was observed in kidneys and lungs, diet apparently modulated isozyme composition in the lungs, as indicated by a change in the immunochemical inhibition pattern with MAb; no such shift was observed in the kidneys. In liver and intestine, in addition to changes in total activity, isozyme composition was also altered, as indicated by inhibition of the catalytic activities of cytochrome P-450 by MAb. Our data infer that dietary cholesterol can: (i) modulate total monooxygenase activities, especially in the intestine; (ii) change the cytochrome P-450 isozyme composition in liver and intestine; (iii) change isozyme composition without changing overall enzyme activity, e.g. in lungs; and (iv) have no effect in a tissue (e.g. kidney) that lacks constitutionally the P-450 isozyme responsive to cholesterol.